Sensitive non-radioisotopic in situ hybridization histochemistry: demonstration of tyrosine hydroxylase gene expression in rat brain and adrenal.
An alkaline phosphatase-labelled anti-sense oligonucleotide probe specific for tyrosine hydroxylase (TOH) mRNA has been used for visualisation of TOH mRNA in the rat brain and adrenal gland. Both ribonuclease pre-treatment and the use of excess non-labelled probe abolished the specific hybridization signal. Furthermore the TOH mRNA-positive signal was only found in cells known from earlier studies to react with anti-TOH antibodies. To determine if the alkaline phosphatase-labelled probe could be used in a semiquantitative manner for measurement of the density of TOH mRNA signal, we used reserpine pre-treatment which induces TOH mRNA expression. The results revealed a significant increase in TOH mRNA signal in locus coeruleus and substantia nigra neurons, and in adrenal medulla chromaffin cells. The increased signal in these areas agreed with the increase in TOH mRNA signal previously observed by Northern analysis and suggests that this type of alkaline phosphatase-labelled probe allows sensitive detection of changes in TOH gene expression.